Mitochondria organelle transplantation: introduction of normal epithelial mitochondria into human cancer cells inhibits proliferation and increases drug sensitivity.
Mitochondrial dysfunction of cancer cells includes increased aerobic glycolysis, elevated levels of ROS, decreased apoptosis, and resistance to chemotherapeutic agents. We hypothesized that the introduction of normal mitochondria into cancer cells might restore mitochondrial function and inhibit cancer cell growth, and reverse chemoresistance. First, in the present study, we tested if mitochondria of immortalized, untransformed mammary epithelial MCF-12A cells could enter into human cancer cell lines. Second, if introducing normal mitochondria into cancer cells would inhibit proliferation. And third, would the addition of normal mitochondria increase the sensitivity of human breast cancer MCF-7 cells to chemotherapy. We found that JC-1-stained mitochondria of immortalized, untransformed mammary epithelial MCF-12A cells can enter into the cancer cell lines MCF-7, MDA-MB-231, and NCI/ADR-Res, but cannot enter immortalized, untransformed MCF-12A cells. The normal mitochondria from immortalized, untransformed MCF-12A cells suppressed the proliferation of MCF-7 and NCI/ADR-Res cells in a dose-dependent pattern, but did not affect the proliferation of immortalized, untransformed MCF-12A cells. The normal mitochondria from immortalized, untransformed MCF-12A cells increased the sensitivity of human breast cancer MCF-7 cells to doxorubicin, Abraxane, and carboplatin. In conclusion, the introduction of normal mammary mitochondria into human breast cancer cells inhibits cancer cell proliferation and increases the sensitivity of the MCF-7 human breast cancer cell line to doxorubicin, Abraxane, and carboplatin. These results support the role of mitochondrial dysfunction in cancer and suggest the possible use of targeted mitochondria for cancer therapeutics.